I. INTRODUCTION It is now a well-known fact that multiphoton transitions in intense laser fields may radically change the dynamics of photodissociation.
Nonlinear effects, abovethreshold absorption and dissociation leading to essential alterations in dynamical properties affecting optical spectra are expected for field intensities above 10" W/cm . Such powerful lasers are currently operational and open new areas of interest, both experimental and theoretical, in problems of half collisions [1, 2] .
The theory of photodissociation puts the emphasis on different features according to the weak-or strong-field situations.
The weak-field approach concentrates on complications inherent in the molecular dynamics. The photon mediates the preparation of the initial state and the absorption is described by calculating, through the Fermi golden rule, the cross section of a boundstate -continuum-state transition. This is the basis of the Franck-Condon principle which is a first-order perturbative approach. In the strong-field case, interest is rather focused on the description of the additional field-induced degrees of freedom (the molecule being generally assumed to be a simple diatomic). A model describing on an equal footing photon absorption, emission, and molecular dissociation should be of a nonperturbative nature and include the field in an appropriate way. In these treatments, the Fock (photon occupation number) representation is used which leads to dressed molecule or electronic-field surfaces involving discrete states embedded in continua to which they are radiatively coupled. The resulting laser-induced resonances monitor the fragmentation dynamics. A proper way to describe such a process relies on the calculation of resonance features (position and lifetime). Several methods are available, among them the solution of coupled equations for the multiphoton process, subject to Siegert-type boundary conditions [3] .
In this context, it is important to emphasize that in the weak-field case the imaginary part of the quasienergy eigenvalue is directly related to the absorption cross section. But this is no longer valid in a strong-field regime, mainly due to the possible overlapping of resonances. In a previous work [3] , we [4] . This treatment is a generalization of Shapiro's work [5] (6) and we use an integral relation between G and T [7] : G(E+) = Go(E+ )+Go(E+ )T(E+ )Go(E+ ), ( Upon complex integration, it can ultimately be shown that, when combining with Eq. (5) , and referring to the limit of radiative lifetimes shorter than pulse lengths [4] : (12) provided the initial state lg(0) ) is la ), i.e. , one state of the electronic ground manifold. The total photodissociation probability P" for a transition from the initial bound state la) to a continuum state lc) is then obtained by projecting lg(t~~) ) on the given lc ) and integrating over all energies of this channel: P, . = JdE, j& cj1(( r ))j'. 
A different presentation of the results is obtained by referring to branching ratios or partial widths of given final continua, P"(co) (14) where H"and H"stand for the Hamiltonian of the uncoupled la ) and lc ) states. These equations describe a half-collision process and may lead to the determination of the field-induced resonances as has been done recently [3] . [5] . 2 " is then amenable to an indirect numerical evaluation via the element S"ofthe scattering matrix.
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As far as the weak-field limit is considered with a single photon absorbed, following Shapiro, the formalism can further be simplified by taking the couplings between lc, ) and la ) on one hand and la ) and lc ) on the other hand as asymmetric (V"AV, , =O and V"AV"=O,
In the dressed-molecule picture limited to a singlephoton exchange that occurs in weak and intermediate fields where only zero-and one-photon states have to be taken into account. In strong fields, however, the situation is much more complicated due to the occurrence of cascades of absorption-emission processes. A set of dressed channels corresponding to different photon occupation numbers has to be defined which leads, through the Floquet Hamiltonian, and after integration over electronic and field variables, to the close-coupled equations written in compact form as
is a first-order Born approximation to T"calculated at the energy (E, +iruu T"(E, +fico)= . . . , %(S"(E,+fin))), Fig. 1, k =1 for~c, n ) ;k =2 for~a, n -1); k=3 for c, n -2) and so on) on a logarithmic scale, versus energy E. For the lowest intensity [ Fig. 3(a) Fig. 4 as a (i) At field strengths below 3.5 X10' W/cm, the onephoton absorption resulting into fragments in channel c, n ) has a very low probability due to a high and wide tunneling barrier originating from an adiabatic decoupling of the surfaces associated with~a, n + 1 ) and~c, n ).
The absorption dynamics rather proceeds via a threephoton jump to the~c , n -2) channel. The branching ratio p3, largely dominates over the other dissociation paths.
(ii) At higher intensities, the most striking observation is that, in spite of the I dependence of the total photodissociation rate, the relative probability to find fragments in channel~a, n -1 ) dominates over~c, n -2 ) (p2, & p3, ). Such a situation has already been discussed in the literature from both experimental [12] and theoretical [11] points of view. The avoided curve crossing between channels~c, n -2) and~a, n -1) taking part in the dynamics is invoked as an explanation. In the proximity of this point the three-photon-dissociating system returns one photon to the radiation field via stimulated emission, favoring thus the branching ratio of channel~a, n -1).
The adiabatic path leading to pz, &p3, »p"(threephoton absorption, followed by an emission during dissociation resulting into velocity lowering of the protons) appears to be preferred for increasing fields. This is precisely what one gets for intensities ranging between 3.5 X 10'
(iii) Above 3 X 10'3 W/cm the dissociation probability towards channel~c, n ) increases to such an extent that for I =7X 10' W/cm it is of the same order as for channel~a, n -1 ) and for higher values of the field (10' W/cm ) it describes the dominant process. A possible interpretation would be the lowering and Battening of the adiabatic potential barrier at the avoided curve crossing occurring between~a, n+1) and~c, )n. An estimate of changes that may affect dressed potential energy surfaces by intense radiation fields leading to important tunneling has very recently been given [13] . It appears that for the case of H2+, field intensities of the order of 5X10' W/cm are enough to Batten completely the potential barrier resulting from dressed molecular states with an electromagnetic field of wavelength A, = S32 nm.
In conclusion, we have shown the ability of the artificial-channel procedure within a close-coupled equation scheme to reproduce dissociation probabilities in intense-radiative-field regimes, even in the case of overlapping laser induced resonances. The most important result concerns H2+ above-threshold photodissociation which is the subject of numerous experimental investigations [12] . Relative probabilities to reach fragmentation channels with 3, 2, or 1 photons of wavelength A, =329.7 nm are analyzed and interpreted in terms of radiatively dressed adiabatic molecular states as a function of field strength. It is shown, as in previous calculations [11] , that although the process is initiated by a three-photon absorption, at intensities larger than 3.5X10' W/cm, one photon is reemitted during the dissociation, yielding thus a lowering of the proton kinetic energy. For intensities above 7X10' W/cm two photons can be reemitted such that the asymptotic fragmentation channel corresponds to a net single-photon absorption process, which seems to be consistent with very recent experimental results [14] .
